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:
The possibility of a lowering of the age for military
service to 18 has produced uncertainty in the minds of
many young men and their parents in connection with
entering or remaining in college. Whether or not this
change in the draft procedure is made, the indisputable
fact remains that the shortages of men with technological
training for service in army, navy and war industries are
critical. Under any plan adopted by the Selective
Service —A dministration provision will have to be made
for educating men for these positions. The engineering
colleges are the only available means.
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A never-ending battle is being
waged in over sixty shipyards scat-
tered along the coasts of the United
States. It is a ceaseless campaign
in which the industrial power of our
country is pitted against the under-
sea raiders of the Axis. Sometime
today two more ships will slide down
the ways, to replace ships lost in
yesterday's battle of the sea-lanes.
Commerce is the lifeblood of a
nation, and the sea-lanes her arteries.
Without the two any nation must
perish, especially in time of war. The
people of the United States are com-
ing to realize more and more each
day that their country is hardly so
self-sufficient as some isolationists
would have them believe a year ago.
Sugar is rationed because of trans-
portation difficulties; rubber goods
are unavailable; gasoline is rationed
on the east coast because of lack of
tankers; and already it seems that
tea and coffee may be next on the
list. To solve these difficulties the
Maritime Commission has set into
operation the greatest ship-building
plan in history.
Cargo vessels are sliding down the
ways at an average of two per day
and this will soon become three per
day. At the end of 1943, there will
be over sixty shipyards in the United
States with more than 300 ways. At
the end of this period, these yards
will have launched about 2500
vessels. Of these, 1500 will be of
the 7200 ton Liberty class. The rest
will be "C" types which will com-
prise the backbone of the post-
war United States Merchant Marine.
This five-year period (1939-1943)
will produce 2500 ships at twenty-
five million deadweight tons as com-
pared with the first World War's
seven year period in which only 1900
ships totaling 13 million deadweight
By WILLIAM H. PLENGE, sophomore, c.e.
The shipbuilding industry is draw-
ing ahead in the battle of the home
front with the production of better
than two cargo vessels per day. New
records can be expected judging
from the present production of 2500
vessels in five years to the building
of two cargo vessels in a past five
years. Mr. Menge discusses the
herculean task of building a vessel
in forty days and thus reveals the
mass-production methods employed.
tons were constructed. Our ship-
building effort has expanded 500 %
since 1940.
One might ask, why are there al-
most twice as many ships needed in
this war than in the last? This is not
hard to answer if one looks at the
facts. The present war is on a larger
front, battles are fought from Green-
land to Australia and from the Cape
of Good Hope to the Indian Ocean.
Also the Allies cannot depend upon
Italy, France or Japan to help supply
cargo carriers as in the last war. But
perhaps the biggest reason for the
need of such an extensive as well
as expensive program is found with-
in our own country. After the last
World War, the merchant marine
was allowed to deteriorate until it
was the worst in the history of our
country. In the period from 1922-
1927, American shipyards built only
two cargo ships other than tankers
or naval craft.
As a result, in 1936 when the need
for a fleet of cargo ships was felt,
there were only 10 shipyards and 46
ways in the United States capable of
building 400 ft. ocean-going vessels
and half of these were already being
used for naval replacements.
The Maritime Commission was set
up in 1937 to accomplish the almost
impossible task of replacing the ob-
solete United States Merchant Ma-
rine, practically all of which had
been built before 1922. The Commis-
sion set about a program to build
fifty ships per year over a ten year
period. When England declared war,
this quota was quadrupled. At that
time there were but 18 shipyards
and 70 ways and these facilities were
already incapable of producing the
ourtesy 1 rite Ames wan
American shipyards hum out an answer to the submarine menace—
two cargo ships a day.
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ships already called for in 1940. On
top of this, there was not enough
propulsion gear, turbines or diesels
for the "C" type ships already being
built.
Out of this emergency was born
the Emergency Cargo Vessel or the
Liberty ship as it soon was to be-
come nicknamed. The Maritime
Commission reluctantly adopted
plans for a ship propelled by recip-
rocating steam engines. This type
was decidedly inferior to the "C"
type but they could be built faster
and with the materials at hand. Even
so, the Commission was not satisfied
until the ship was designed so that
the Liberties could be equipped with
diesels as soon as the shortage was
eliminated.
Since there were no ways, skilled
labor, or steel available immediately,
the contract holders had to build
each ship from the very beginning.
It seems as if the lack of these ma-
terials was a help rather than a
hinderance to the builders, since each
yard was constructed to meet the
new demands necessitated by the use
of the assembly line method or
"Standardization" as it is called in
shipbuilding. This "Standardization"
Courtesy Sctenttjtc Amertcan
The slipway, shown above is the
assembly line for the Liberty ship.
is carried so far that the Maritime
Commission purchases everything
that goes to equip a Liberty ship.
This material is placed in a huge
pool and issued to each of the 60
yards as it is needed. To fill this
pool, the Commission has placed
orders with over 500 plants and it is
for this reason that any part of a
Liberty ship will fit in the same
place in any other ship.
The pool not only supplies material
but also skilled labor. In shipbuild-
ing trade schools operated or author-
ized by the Maritime Commission,
1000 skilled workers are trained each
month and largely because of this
effort, there are more than a million
skilled laborers now working in
American shipyards.
Schedules had been cut from six
months to 105 days before Pearl
Harbor, and since then, Henry
Kaiser who plans to build 9,000,000
tons of shipping on year-old ways,
promises to be constructing ships in
forty days before the end of the year.
Building a ten-thousand ton cargo
ship is not child's play. Even as small
as a Liberty is, the plans and speci-
fications would fill a large dictionary.
The birth of any ship is in the mold-
loft where the exact shape and size
of each plate is duplicated in wood
or cardboard and from these, tem-
plates are made to guide the ship
fitter. On a pre-arranged schedule,
the steel plates come into the pre-
fabrication yard on railway flat cars,
The average weekly load of steel is
6000 tons and on any one day, as
many as 127 carloads may arrive.
These plates are cut on the Travo-
graph on which four oxy-acetylene
torches cut four identical shapes
from 5/16" steel plates. In the
Bethlehem Steel yards two of these
Travographs working day and night,
cut enough plate for the whole yard.
The first step in building the ship
is laying the keel. This is the most
important step since the slightest
error in alignment will throw the
vessel out of balance and make it
unseaworthy. The keel is a heavy
beam of many plates welded together
and is laid first upon the ways. The
slipway is a carefully constructed
concrete ramp sloping less than an
inch per foot of length. On each side
of the ways are huge stagings and
cranes from which the ship fitters
work.
In the prefabrication yard 3000
men work at 1000 electric welding
arcs for twenty-four hours a day.
Here frames, bulkheads, deck sec-
tions and large portions of the ship
are welded toegther before being
sent to the ways on flatcars to be
assembled as a unit. Soon the ship
begins to take form. A false bottom
is built about three feet above the
keel. Below this floor is stored fuel
oil and water ballast and above it
are assembled the bulkheads.
The bulkheads are very important
because they separate the ship into
many watertight compartments. This
compartmentation is largely respons-
ible for saving a great many ships
and men because the ship may float
for some time after being hit without
sinking. Battleships use bulkheads
more than any other type of vessel,
and it is for this reason that the
Bismark remained afloat so long
after being practically shot off at
the waterline.
The building of a ship requires
the work of several types of skilled
labor. The "erectors" get the parts
and subassemblies to the ways at the
exact moment they are wanted. The
"ship fitters" fit together the ship
from the queer identification marks
on each plate. "Reamers" and "drill-
ers" enlarge the rivet holes with
oxygen blow torches, since each hole
is cut undersize at the prefabrication
yards. Welding has to a great extent
replaced riveting, however there are
still jobs for the riveting gang to do.
The "chippers" and "burners" re-
move all excess metal, cut holes in
the plates for plumbing and hatches,
and also caulk the joints by punching
or melting the steel into each seam.
Welding has reduced the number
of rivets in a Liberty ship from
900,000 to 55,000 and consequently,
greatly reduced the work done in
drilling holes. Also a welded seam is
stronger, lighter and presents a
smoother surface. On one ship there
(Continued on Page 30)




By RICHARD O. DRISKELL,
senior, m.e.
VER since World War I scrap pro-
curement and development has
been an increasing economic factor.
Today its importance has made it a
household issue. Every housewife in
the country has been brought face to
face with our struggle to overcome
a momentary handicap and has con-
tributed generously with aluminum
pots and scrap rubber. The engineer-
ing ingenuity of our nation is being
tried to the utmost and the national
passwords are "conservation" and
"salvage." It must be realized that
in normal conditions the mines,
smelters, and refineries work con-
tinuously; and now with industry
working two, three, and four shifts
and production increased more than
50 % over the highest level of pro-
duction this country has ever known
there is felt a real need for more
material. The answer to this neces-
sity is reclamation.
The aluminum pot and pan drive
was very successful. Aluminum col-
lected in this drive was sent to 28
smelters, selected because of their
defense preference ratings, and it
was cleaned, sorted, baled, and
smelted at these plants. At least 20 %
of the ingots produced were high
grade aluminum and could be used
directly in airplane production. Ap-
proximately 25% of the aluminum
alloy can be used for castings in de-
fense work, and the other 55% can
be used in steel mill operations there-
by releasing the same amount of pri-
mary metal which has previously
been used for that purpose.
• X,
Courtesy of Mechanical Engineering
Equipment for cleaning metal chips.
One of the most important prob-
lems in this war of production is the
procurement of salvage material—
over fifty percent of the metal pro-
duced for industry consists of re-
claimed scrap. In this article Mr.
Driskell stresses the importance and
uses of scrap material and explains
the value of salvage procurement
drives.
It has been estimated that scrap
contributed about one-half of the
steel, one-third of the copper, one-
third of the zinc, one-fourth of the
aluminum, one-fifth of the lead, and
one-sixth of the rubber that was used
in production in 1941. Scrap metal
can be obtained from two sources.
The first type has been designated as
old scrap or scrap resulting from
obsolescence and abandonment. This
type is characterized by having
served a useful purpose in the form
of some finished article. The second
type consists of new scrap or that
produced as a result of a manufac-
turing process. Old scrap metals are
generally mixtures of all sorts of
abandoned articles. The secondary
metal industry has been functioning
for several years and is thoroughly
skilled in the art of preparing, pro-
cessing, and marketing of high qual-
ity ingot metals produced as a result
of remelting, smelting, and refining
operations. New scrap metals are be-
ing produced in unprecedented
amounts as a result of production de-
mands brought about by the war.
Most of these metals, especially
steels, are specially alloyed for use
in armor plate, guns, tanks, air-
planes, battleships, and other equip-
ment that is so vital to modern war-
fare. The importance of segregating
these alloying elements cannot be
overestimated. Manganese, chro-
mium, vanadium, and tungsten are
indispensable metals that have previ-
ously been imported. If these alloy
steels are segregated they can easily
be remelted into steels of the proper
analyses and can be utilized to the
fullest extent. It has been found that
a carload of carbon scrap may con-
tain as much as 50 % of 3.5% nickel
scrap. This is not only a waste of
nickel but it also may make the re-
sulting physical properties of the
carbon steel unsuitable for its in-
tended use. The specifications for
armament are such that only high
quality materials can be used, and
we quickly discover that there is no
outlet for relatively impure alloys
which might be all right for com-
mercial uses but are outlawed by the
(Continued on Page 29)
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Peregrinating Pillboxes
By HARRY D. FRYE, junior, m.e.
QINCE September 15, 1916, the
0 date on which tanks first went
into action, land warfare has changed
drastically. Today land warfare is
built around tanks; every other arm
supports and supplements their ac-
tion. The Armored Force crushes
the enemy making it possible for the
infantry to mop up. For 17 or 18
years progress was slow except in
the axis countries. When the present
conflict started we had few good
tanks and very limited war produc-
tion facilities. From 1919 to 1935,
ordnance engineers built few tanks
because of lack of funds. From 1935
to 1940 they built some light and
medium tanks but no heavy tanks,
these being too expensive. The tanks
that ordnance engineers built and
tested were the forerunners of the
present models. From the start it
was evident that the government
In this Mr. Frye relates some of
the history of tanks and also tells
methods of their production. Con-
struction and maintenance tech-
niques have been improved so that in
the modern army the tank is the
main striking- power. Their efficiency
will be an important factor in our
victory.
arsenals alone could not produce
enough tanks. Contracts were let to
private industry and today the
American Locomotive Company,
the Baldwin Locomotive Company,
the Chrysler Corporation are the
largest producers of tanks. Though
producing the same equipment Bald-
win and American's methods are
quite different from Chrysler's. At
the Chrysler plant automotive pro-
duction methods are applied requir-




parts. Baldwin and American pro-
duce tanks and locomotives side by
side using the same tools. When tank
parts are delayed work is done on
the locomotives.
The railroad shops use a station
method adding parts at each of seven
stations instead of a steady flow line.
The lower hull is assembled at sta-
tion 1 and the gas tank, oil tank, and
cannon mount are added at station 2.
At station 3 the transmission is
mounted and at station 4 the engine
is mounted. This process is carried
on until last the treads, fenders,
headlights and siren are put on.
Gear cutting is one of the major
operations, taking over half the floor
in some of the large plants. The
gears include spur, spiral, bevel, and
herringbone, some of which weigh
over 100 pounds.
Three general types according to
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construction are in production:
riveted, cast, and welded. Riveted
construction is inferior to the other
two because a hit will cause a rivet
to break and fly around inside the
tank doing as much damage as a
projectile. Cast hulls have rounded
contours which cause the projectile
to ricochet. Welded hulls require
less precision in fabrication and are
easier to repair in the field. Rommel's
success in Libya may be due to
quicker repair, his force having many
welded hull tanks. Welded and cast
construction also require fewer ma-
chine tools. In the future the U. S.
will produce 50 % welded and 50 %
cast, discontinuing entirely riveted
types.
Hoisting machinery is very essen-
tial to the production of tanks since
the transmission of the M-4 weighs
8000 pounds and armor steel cast-
ings weigh 3800 pounds. The rail-
road shops are better equipped with




tanks is not enough, efficient main-
tenance must keep them operating
in the field. Our Armored Force has
four echelons of repair; vehicle oper-
ator and company maintenance sec-
tion, Regional Maintenance Com-
pany, Division Maintenance Bat-
talion, and Ordnance Department.
The vehicle operator is important be-
cause here preventative maintenance
is carried on. The driver must serv-
ice, lubricate, tighten, and make
minor repairs. His life may depend
on the care he has taken of his
vehicle. He receives help from the
company maintenance section which
consists of a 1/4, ton truck, 2 half-
tracks, hand tools, and a limited
number of spare parts. This section
makes a once-a-month check on each
vehicle. The 2nd Echelon consists
of the Regimental Maintenance Com-
pany. This echelon is equipped to
replace engines, light tank transmis-
sions, and almost any unit or sub-
assembly. The Division Maintenance
Battalion is the 3rd Echelon. This
echelon can replace all units includ-
ing medium tank transmissions. The
system of repair is maintained as
simple as possible to meet, most
easily, varied combat conditions. The
unit which can do the job best and
quickest is used.
The greatest sources of trouble are
oil lines on radial engines, starters
and oil pumps on diesels, and medi-
um tank carburetor parts. Rubber
tracks increase the speed and de-
crease the maintenance. These tracks
are good for 2500 miles on a 13 ton
tank and 2000 miles on a medium
tank. The radial engine of the light
tank will give 500 hours of operation
without an overhaul.
Efficient maintenance may well
mean the difference between victory
and defeat.
Use
Tanks are the main striking power
of the Armored Force. Tanks alone
are not worth much; they must have
the support of the various other
units of the Armored Force. The
Armored Force is made up Infantry,
Cavalry, Artillery, Engineers, Ord-
nance, Medicals, and Quartermaster
units, all acting as a compact, fast
moving, hard hitting, self-sustaining
unit. The Armored Force is our most
destructive offensive unit. In each
division there are several thousand
vehicles which when properly spaced
make a 50 mile column. 100,000 gal-
lons of fuel are required to move a
division 100 miles. An Armored
Division consists of five echelons:
command, striking, reconnaisance,
support, and service. The command
echelon makes the decisions and gets
the orders out. The reconnaisance
echelon, made up of a reconnaisance
battalion and observation aviation,
feels out the enemy position. The
reconnaisance battalion is equipped
with motorcycles, scout cars, light
tanks, and half-tracks. The striking
echelon is the strength of the Arm-
ored Division and goes into action
only after a thorough recormaisance
has been made. Its weapons include
13 ton tanks, 28 ton tanks, and 105
mm howitzers. The support echelon
consists of armored infantry, 105 mm
artillery, 75 mm antitank units and
armored engineers. The personnel
are carried in half-tracks, each carry-
ing 13 men. The support echelon
assists the striking echelon by hold-
ing the enemy while the striking
force moves into a favorable position.
The service echelon includes quar-
termaster, medical, and ordnance
units. The Armored Force is designed
to go through gaps in the enemy line
and attack vital areas to the rear,
not to break heavily fortified lines.
The Armored Force must keep mov-
ing, when forward movement stops
troops more suited to stable warfare
should relieve the armored units.
American-made tanks, the back-
bone of United States Armored
Forces, may well be the key to a
not too distant victory.
This latest U. S. medium tank has a cast hull and a revolving 75 mm gun.
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Soil Soliloquy
DURING the last twenty-five yearssoil mechanics has developed
from a state of tentative, haphazard
experimentation into an independent
branch of engineering science with
outstanding practical and economic
importance. The investigations which
led to soil mechanics began before
the World War, simultaneously in
the U. S. A., in Sweden, and •in
Germany.
Slides at the deepest cut on the
Panama Canal issued a warning that
we were not always able to predict
the consequences of our actions. The
visible effects of the settement of
heavy public buildings founded on
materials other than bed rock also
demonstrated the existence of alarm-
ing gaps in our knowledge of so -
called terra firma. To close these
gaps, the American Society of Civil
Engineers in 1913 appointed a Com-
mittee to investigate the situation.
The outstanding achievement of this
Committee consisted in a realization
of the importance of expressing the
properties of soils by numerical
values. It was found that we cannot
possibly utilize our practical experi-
ence unless the soils to which our
experience refers can be recognized
unmistakeably in other localities.
However, the final answer to this
With conditions as they are today
the nation is sparing no effort to
make our final victory a thing of the
very near future. To help in this
all-out effort the building and main-
tenance of our arterial highways is
a factor of utmost importance. In
this article Mr. Lo discusses various
problems encountered in soil mechan-
ics as concerned with road washouts,
upheavals, and sinks. He also dis-
cusses various types of corrective
engineering designs which would
lengthen the useful life of our mili-
tary roads and projects.
problem of identification still remains
to be found, although the progress
in this direction is very encouraging.
In Sweden intensified activities in
soil research were induced by a
series of unexpected and catastrophic
slides in the cuts of the Swedish
State Railways, which took a heavy
toll of lives and of capital. In order
to eliminate the danger of the re-
currence of similar events, the Swed-
ish State Railways appointed in 1913
a Geotechnical Commission to in-
vestigate the degree of safety of the
slopes along the existing lines. Dur-
ing the ten years of its existence the
Commission developed some of the
most important fundamental prin-
ciples for our present methods of
stability computations.
In Germany the construction of the
Kiel Canal brought more than one
surprise to the engineers who built
C ,urti sly of The Military Engineer
This Louisiana road illustrates a problem in soil mechanics
which confronts highway engineers.
By DONALD Y. T. LO, junior, c.e.
it. Prominent among the accidents
was the energetic outward movement
of a heavy wall, solidly supported by
a forest of wooden piles. The piles
were strong enough to support the
wall, but the clay was not strong
enough to support the piles. There-
fore the wall and the piles moved out
as a unit. The rapid growth of Ger-
man harbors brought additional
variety into the collection of un-
solved problems. Hence research was
started in the hydraulic laboratories
of that country. The director of the
Prussian hydraulic laboratories in
Berlin, improved the existing meth-
ods for the computation of the pres-
sure and the resistance of the earth
in connection with retaining walls
and bulkheads.
All these early efforts which were
started before 1915 and carried on
by isolated groups or by individuals
had one important feature in com-
mon. They were guided by the in-
tention to establish a science of soil
behavior comparable to the science
of bridge design.
Unfortunately, soils are made by
nature and not by man, and the
products of nature are always com-
plex. After a decade of experimenta-
tion in this newly developed field, it
became obvious that the methods of
approach must be radically changed.
In the first place, the earth in its
natural stage is never uniform. Sec-
ond, its properties are too compli-
cated for rigorous theoretical treat-
ment. Even an approximate mathe-
matical solution of some of the most
common problems is extremely diffi-
cult. In soil mechanics the accuracy
of computed results never exceeds
that of a crude estimate, and the
principal function of theory consists
in teaching us what and how to ob-
serve in the field. Whenever we ex-
plore the natural soil by drilling a
hole or by extracting a sample, we
alter its state even before the direct
THE ROSE TECHNIC
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contact between the soil and the tool
is established, and the effect of this
change on the results of our tests
can only be learned by experience.
Finally, a natural soil is never homo-
geneous. Its properties change from
point to point, while our knowledge
of these properties is limited to those
few spots at which the samples have
been collected. Owing to these facts,
successful work in soil mechanics
and foundation engineering requires
not only a thorough grounding in
theory combined with an open eye
for the possible sources of error, but
also an amount of observation and
of measurement in the field far in
excess of anything attempted by the
preceding generations of engineers.
An important problem in the de-
velopment and coordination of our
knowledge of soil mechanics, and of
increasing its practical usefulness, is
the classification of natural soils into
groups, which have fairly uniform
physical properties and fairly well
known behavior characteristics.
Some of the objectives which should
be considered in the setting up of an
adequate system of classifications for
soils are: (1) it should be simple;
(2) easily remembered and visual-
ized; (3) based on scientifically cor-
rect principles; (4) flexible enough
so that it can be made as general or
as specific as the nature of a particu-
lar investigation demands; and (5)
capable of extension ultimately to
include those physical properties of
soil, which have been found to be of
vital importance in relation to their
performance or behavior under spe-
cific conditions. The M. I. T. size
classification of soil has found wide
acceptance among engineers. It is
based on grain size in which certain
size fractions are defined, the dis-
tinction between each fraction being
entirely one of difference of grain
size.
The condition and nature of the
natural subsoils encountered on
every highway project should be in-
vestigated and the information ob-
tained incorporated as a part of the
permanent records of the work.
Knowledge of subsoil conditions pro-
vides the engineer with information
essential for making a complete and
economical design. Such a design
enables the engineer to properly in-
corporate in the road, use of the
native materials. Anticipating subsoil
conditions prior to the construction
period will prevent major changes
being made at a time when they may
prove costly, causing the project to
exceed the funds available for its
construction. Applying the correct
design for various types of subsoils
encountered on the project will
eliminate subgrade failures, it may
also eliminate the excessive cost that
is often met by over-designing. Mak-
ing this information available to the
contractor will eliminate his need to
gamble when he bids the work. A
contractor's unit price will vary
greatly with different types of nat-
ural ground conditions. In determin-
ing the type of equipment and meth-
ods to be employed for performing
the work he must base his figures on
knowledge of the soil conditions and
on a confidence placed in the engi-
neer that the design is accurate in
every detail. The applications of
these principles is bound to produce
further economics in road construc-
tion which in the final analysis is the
aim of every highway engineer.
In the past few years there has
been a tremendous growth in the
application of soil studies to the
highway engineering field, however,
in many instances the highway en-
gineer has been slow in adopting this
work due to the fact that many times
the quality or method of presenting
the information has been more con-
fusing than helpful. The soils engi-
neer in developing a technique
should carefully study the highway
field and present the results of his
studies to the engineer in terms that
are applicable to work at hand. To-
day, speed of construction is a major
factor. Modern equipment is capable
of the fast movement of materials in
large quantities. Corrective measures
that can economically be applied may
be effective only within rough limits.
Features of design that retard the
speed of construction are apt to
prove uneconomical.
The most generally developed and
employed method for presenting sub-
soil information to the design engi-
neer is the soil profile. A soil profile
report, which amplifies the data pre-
sented on the profile, is highly de-
sirable. In investigating soils for
mapping profile the most common
type of exploration consists of bor-
ings made with the hand soil auger.
However, in many places the open
test pit method is used.
The soil profile should be made
upon the completion of the engineer's
survey. However, in many instances
preliminary investigations are neces-
sary and they are often responsible
in determining the permanent loca-
tion of the road. Shifting the align-
ment to avoid the movement of costly
materials (ledge or muck) or to
avoid building into dangerous nat-
ural foundations is always desirous.
In some instances it may be possible
to locate the alignment to take ad-
vantage of good natural materials.
(Continued on Page 30)
Courtesy of The Military Engineer
The final stage in constructing a soil cement surface.






WHEN the name of Pasteur is men-tioned we all connect it with
medicine or biology. Louis Pasteur,
by profession, however, was a chem-
ist. Fortunately for us his pursuit
of chemistry led him to the great
medical and biological discoveries
for which he is famous. The brillancy
of these discoveries has cast his
equally great exploits i,n the field of
chemistry into the shadow. Much
chemistry today finds its basis on his
research.
In his work we find the beginning
of stereochemistry, which is the con-
sideration of chemical formulae in
three-dimensional space. In 1860
Pasteur gave several very important
lectures before the Chemical Society
of Paris titled "Asymmetry in Nat-
ural Organic Compounds". In these
lectures he announced his historic
conclusions concerning the effect of
asymmetric atomic arrangement in
organic compounds. He also forecast
the possibility of the tetrahedral
structure of carbon in these com-
pounds. It seems odd that the ex-
periments which led to these discov-
eries in physical chemistry also led
to his biological triumphs. Some of
his experiments were with a certain
common mould, and he found that
these "micro-chemists" could pro-
duce reactions which the greatest of
experimenters could not cause to
occur.
Louis Pasteur was only twenty-
six years old when his first import-
ant discoveries were made in 1848.
At this time he was experimenting
with tartaric acid and some of the
tartrates. Some of these chemicals
had been known for more than a
hundred years. In 1815 Biot had




Mr. Madinger's paper discusses
one of the chemical highlights of
Louis Pasteur's life, his study of
tartaric acid. The work that Pasteur
did in this field suggested the
tetrahedral structure of the carbon
atom and led to his study of moulds,
micro-organism, and germs.
and solutions of tartaric acid were
optically active. This was also found
to be true with some of the tartrates.
All of those compounds that were
known at that time rotated a light
beam in the same direction. A few
years later, however, a chemical
manufacturer, Kestner, discovered a
new variety of tartaric acid which
was not optically active. This sub-
stance had exactly the same chemical
composition as the tartaric acid with
which chemists were familiar, but
the physical properties differed. The
name racemic acid was given to the
new compound. Some of the race-
mates were prepared, and their solu-
tions were found to be also optically
inactive. This odd phenomena came
to the attention of Pasteur.
Special attention had been paid to
the racemates of sodium and am-
monium. Sodium ammonium tartrate
had long been used as a drug and
so was common. Careful study of
the crystals had been made by
crystallographers of repute, but they
had all overlooked certain small
faces of the crystals. In his work
Pasteur noticed these small faces
which earlier workers had missed.
He wondered if the racemates had
these same characteristic faces. From
a solution of the new racemic acid
he prepared a solution of sodium
ammonium racemate. This solution
was optically inactive as had been
expected. Pasteur set the solution
aside and allowed crystals to form
By HULIT L. MADINGER, '42
as the water evaporated. When a
sufficient number had been collected,
he examined them and to his aston-
ishment he found that only half of
the crystals were those of ordinary
sodium ammonium tartrate. The
other crystals were precisely similar
except that the small faces were
placed in diametrically opposite
places. These crystals seemed to be
the mirror reflections of the crystals
of ordinary sodium ammonium tar-
trate.
Pasteur then separated the two
kinds and tested each for optical
activity. As was to be expected those
crystals which were the same as the
tartrate showed optical activity in
the usual way. The other crystals
rotated a light beam in the opposite
direction. This showed why racemic
acid and the racemates were optical-
ly inactive. The presence of the new
substance neutralized the effect of
the tartrate.
Pasteur was able to prepare some
of this new tartaric acid and from
this a whole range of tartrates. All
of these were the same as the corre-
sponding old tartrates except that
they were optically active in the
opposite direction. The so-called
racemic acid solution behaved as
though it were a mixture of equal
parts of the right-handed and left-
handed tartaric acids. A few years
later another form of tartaric acid
was found which was optically in-
active but was different from racemic
acid. This acid is called mesotartaric
acid.
These various forms of tartaric
acid, all of which have the formula
C4H606, can be shown but poorly on
the flat surface of a sheet of paper.
(Continued on Page 28)
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Editorials
What To Do
The future of the engineering stu-
dent looks dark indeed. A few years
ago the graduate engineer had
numerous opportunities to go to
work for reputable organizations and
to establish himself in industry. The
engineering student of today has a
dimmer outlook. His future is uncer-
tain. His opportunities are more
limited. Engineering students may
easily become discouraged with the
future and decide that time and
money spent in school is wasted.
The engineering student must cast
aside these selfish observations. It
seems that too many young fellows
are assuming these false facts. Some
students are trying to shirk their
duty under the shadow of their
books. The United States of America
is at war. There are enemy forces at
work which would destroy the very
government we established. This is
no time to feel sorry for ourselves,
but rather to get fightin' mad at our
enemies. The education we are secur-
ing at Rose may be put to work in
destroying our enemies. Mathemat-
ical calculations are the secret of
the success of bombings, artillery
fire, ships' courses, airplane naviga-
tion, and practically all other essen-
tial military operations. It is time
for the engineering student to act
in the capacity of navigators, pilots,
and army and navy engineers.
The opportunity of using one's
ability to keep America free should
appeal to all of us. Every red-blooded
American is eager to do his share in
defending his country.
Plenty of spirit is shown here at
Rose during a class fight and the
same spirit should apply to the pres-
ent war.
We are all playing on a team that
has been challenged. We have told
them their challenge is silly—that we
are much tougher than they. They
ask to be shown—let's show them.
This is a much more serious fight
than class fights at Rose. It means
the loss of many lives and many in-




Engineers and technically trained
men were of minor importance in
George Washington's Continental
Army during those dark days of the
American Revolution, but in this
highly mechanized war which we are
fighting today, men with this type of
education are at a premium. The
leaders of our great democracy real-
ize this and have taken steps to in-
crease the technically trained man-
power of the country.
There are two major divisions of
employment open to the present
senior class; namely, the armed
forces and the defense industries.
For this machine-age war, our
military establishments need more
engineers and technically trained
men than will be commissioned by
the reserve officers training units in
the colleges of this country; there-
fore, there is left ample opportunity
for non-commissioned students in
the services. Men are needed in the
engineer corps, signal corps, and
artillery units as well as for
inspectors, designers, and testers
at the ordnance depots. In each of
the huge airplane, munitions, and
tank factories which are working
three shifts a day, men in service
uniforms are on duty checking and
rechecking the products as they
move along the assembly lines. Ship-
yards which are producing floating
forts at the rate of one a day need
many inspectors and supervisors to
keep production going efficiently.
The signal and artillery corps need
technically trained men to keep their
intricate equipment functioning
properly. The outcome of the battles
of today depend upon the supply of
technical man-power. Warfare in the
Libyan Desert is a good example of
this fact. There, the force which had
superior technical staffs to get the
tanks and planes repaired after bat-
tling to exhaustion, won the next
battle. Men with technical training
are likewise playing an important
role as instructors in the armed
forces.
Switching routine factory produc-
tion from tin cans to torpedoes, from
automobiles to tanks and airplanes,
and from washing machines to muni-
tions requires many man-hours of
planning and engineering before a
single machine is moved. In addition
to this, many war production indus-
tries have doubled, tripled, and even
quadrupled their output in the past
two years. Obviously engineers are
needed in vast numbers as designers,
supervisors, and for our research
staffs. Industry knows that to con-
tinue in the democratic ways of busi-
ness we must win this war; there-
fore, they have set themselves to the
task of producing more and better
equipment than the enemy can ob-
tain. To the latter end, large and
small industries alike have made ad-
ditions to their research facilities and
to the personnel engaged therein.
A careful analysis of the situation
as it exists today discloses that the
need for engineering graduates and
technically trained men is about
evenly divided between producing
war materials and using them at the
fronts. In a few more months when
the battle of production has been
won, it may be found practical to
shift more men from industry into
the armed forces. Whatever the de-
cisions of our government may be,
the engineering profssion will serve
unreservedly in the task to which
the country calls it. —E. E. Hess, '42
Tau Beta Pi Essay
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Courtesy of Westinghouse Engineer
Research and Development
Short Circuit Test Station-
120,000-kva
The protection from disturbance
and possible damage to a system is
determined by the speed and relia-
bility of the circuit opening-devices
in interrupting short circuits. Since
the adequacy of circuit breakers for
this emergency service cannot be ac-
curately predetermined by calcula-
tion, nor is it indicated by their oper-
ation under normal load conditions,
circuit breakers must be subjected
to short circuit tests during which
accurate records are made of the
breaker performance and of the con-
ditions involved in the test. Al-
though a short circuit ordinarily is
the engineers anathema, power sta-
tions have been built just to make
them because circuit-opening devices
have grown to enormous interrupt-
Edited by ROBERT W. HODGERS, senior, e.e.
ing capacities, designers have been
pressed for means to guide them in
development and to test the finished
devices. Although field tests and syn-
thetic tests provide valuable infor-
mation, nothing is as good as short
circuits, realistic as to voltage and
current, that can be created at will.
To provide them, a full size 120,000-
kva power station has been erected
in the designer's back yard at East
Pittsburgh, Pennsylvania by West-
inghouse Electric & Mfg. Co., not
only to test breakers but also to test
fuses, disconnect switches, and other
devices.
This high-power laboratory station
is actually a special-purpose power
station having generators that are
driven by electric motors that start
them and support the normal no-load
test. The energy actually used in a
test comes from the kinetic energy
of the generators, which, because of
their high inertias, slow down only
slightly during the few cycles dura-
tion of a test. The circuits are de-
signed for the production of the
maximum possible short-circuit cur-
rent.
The rotors are twelve feet in diam-
eter and weigh over 200 tons, which
with a four-mile-a-minute periphery
speed gives a kinetic energy of near-
ly nine million pounds feet squared.
A coasting stop would require over
two hours, but to save wear, they
are brought to a stop in eight min-
utes by dynamic braking.
Testing in this laboratory is facili-
tated by the flexibility and precision
of the control. A motor driven cam
switch determines the timing ac-
curately and performs all of the
switching operations during the test.
By synchronizing the air-switches for
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closing the circuits with the gener-
ators, any desired degree of assym-
etry of the short circuit current can
be obtained on single-phase tests.
Magnetic and cathode-ray oscillo-
graphs record accurately the volt-
ages, currents, travel, pressures, and,
if desired, even the stresses and
movements of parts of the circuit
breaker.
Types of power tests that can be
made on breakers are:
1. Current carrying tests to de-
termine the mechanical and thermal
adequacy.
2. Interrupting tests opening
short circuits, which are made by
the closing switch.
3. Testing the ability of a circuit
breaker to close against a fault cur-
rent.
4. The closing and opening of a
short circuit by a circuit breaker.
5. The disconnection of power
transformers by a circuit breaker.
6. The interruption of the charg-
ing current of a capacitor bank.
7. The effects of arcs on porcelain
insulators or conductors.
8. The effect on the performance
of circuit breakers of extreme tem-
perature conditions produced in the
cold room.
Plastic Machine Tool Parts
Although it was known for years
that phenolic plastic molding ma-
terials were suitable for the produc-
tion of certain parts of machine tools,
little progress had been made in this
use, probably due to the fact that
existing dies were designed for pro-
duction of metal components. In
keeping with the request by the War
Production Board to the machine
tool manufacturers to eliminate cer-
tain critical materials, engineers have
designed various units from a bake-
lite phenolic thermosetting material.
The first part designed was the
Gisholt speed selector which is used
on ram type universal turret lathes.
These speed selectors are used for
obtaining quickly and easily any one
of twelve available spindle speeds.
This unit consists of three parts, (a
control handwheel, a feet-per-minute
dial and a speed dial) , and were
formerly machined from aluminum
castings. The design of the Speed
Dial in plastics is practically the
same as it was in aluminum. The
feet-per-minute dial required a slight
change in the style of knurling. The
plastic dial was designed with a
series of straight flutes rather than a
diamond knurl which was formerly
used. This change has resulted bene-
ficially, as the straight flute provides
a more positive gripping surface.
The control handwheel also re-
quired a slight change in design.
The spokes were redesigned so as to
allow a straight draw of the punch
from the die, rather than attempting
to follow the original design which
would have required a split cavity
cased with a chase. The shaft hole,
keyway, mounting holes, required
threads, graduations, and numbers
are molded in the parts. By wiping a
white enamel in the graduations and
numbers, bold, clear lines and num-
bers are produced on the face of the
dials. A further contrast is obtained
by molding the feet per minute dials
out of a red phenolic material and
the control handwheel and speed dial
out of black. A minimum impact
phenolic plastic material possessing
exceptionally good flexural and ten-
sile strength and comparing favor-
ably with the property of the metal
which it replaces is used to produce
these parts.
Another unit, the Gisholt collet
chuck guard originally requiring
considerable machining and finish-
ing operation, such as filing, drilling,
reaming, and tapping and being made
of cast iron, has been replaced by a
plastic guard which weighs only two
pounds as compared to eight pounds,
the weight of the original.
A twelve-inch handwheel former-
ly made of aluminum and used on
saddle type lathes has been convert-
ed to plastics. Aluminum has been
specified for this part since hand-
wheels produced from a denser ma-
terial could not be used because the
momentum of the revolving weight
would keep the wheel turning be-
yond the desired position.
Bakelite materials are also used
or machine tool switch-plates,
lever-knobs, name plates, and pre-
selector drums.
The plastic material used in these
machine tool parts is a bakelite
material with a flexural strength of
10,000 pounds per square inch and
a tensile strength of approximately
Courtesy Bakelite Review
Molded speed selector handwheels for Gisholt lathes.
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8,000 pounds per square inch. Per-
manent hardness and density assure
resistance to shock, impact, and
abrasion. Units produced of this ma-
terial are not affected by oil, greases,
or acids and do not absorb moisture.
They can be threaded, drilled, or
tapped when necessary, as readily as
metals. They have high dielectric
properties, and heat up to 400 deg.
F. does not affect them.
As has been proven in the Gisholt
equipment, the parts that are being
made of plastics serve admirably and
leave no doubt as to their suitability
for many parts thus releasing such
critical material as steel, aluminum,
or other scarce materials for more
essential use.
Weighing Invisible Films
Usualty oxidation is studied by a
metallurgist by observing the reac-
tion in ordinary air, but Dr. Gul-
bransen of the Westinghouse Re-
search Laboratories is deviating
from the usual plan by polishing the
specimen, removing all oxides in a
vacuum, then observing the rate of
oxidation under controlled condi-
tions. For the quantitative work of
measuring these invisible films he
uses a tiny balance made entirely of
quartz and sealed in an air-tight
glass tube. This little weighing ma-
chine, only six inches from end to
end, is so sensitive that it can detect
the weight added by a single layer
of oxygen atoms on a metal specimen
of the same thickness and area as a
special delivery postage stamp. The
weight of this infinitesimal film being
approximately 0.00000003 ounces.
On one end of the balance is a
small counterweight; on the other
hangs the specimen at the end of an
almost invisible fine Tungsten wire.
After the tube surrounding both
balance and specimen has been
evacuated, oxygen is admitted. The
deflection of the balance is observed
through a microscope as soon as a
film begins to form on the metallic
surface, and so by taking periodic
readings, Dr. Gulbransen is able to
determine the rate of oxidation.
Although one usually thinks of
oxidation as a slow, gradual process,
preliminary tests with this fragile
balance have proven that a surface
film sometimes forms almost com-
pletely in about two minutes.




























Operating principle of the TelAutograph
transcriber.
TelAutograph
In order that steel, the backbone
of war equipment, will flow without
interruption and can be produced to
rigid specifications and analyses, the
steel mills must maintain exacting
control from the time an order is re-
ceived until the finished product is
delivered. In one large mill in the
Pittsburgh district, there are numer-
ous control practices used. The use
of TelAutograph tele-
scribers and receivers
is one of the most im-
portant of these prac-
tices. By these devices,
written messages may









be distorted or mis-
understood. A speed-
up of operation many
times that offered by
the use of messenger
service is obtained be-
cause of its instan-
taneous transmission
and receiving facili-
ties. There is no possi-
bility of error and the
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telescribed message becomes a per-
manent record of every order.
Messages can be sent and received
and the progress of the work checked
or rerouted at different points. Dup-
licate records of the messages are
made at the sending as well as the
receiving end.
The telescriber is very easy to
operate. On the transmitting instru-
ment two jointed arms are attached
to a metal stylus which the writer's
hand guides over a metal platen. Two
identical arms on the receiver are
attached to a pen which records the
message. In sending a message, the
stylus is removed from a notch in
the small operating control switch
at the left of the platen. This move-
ment closes an electric circuit, il-
luminates a signal light on the front
panel of the transmitter, and locks
all other transmitters on the same
system so that they cannot interrupt
the message. Slight normal writing
pressure of the stylus on the platen
makes the pen of the receiver contact
the paper on which the message is
to be recorded. It does the same on
another roll of paper on the trans-
mitting end. Secret of the operation
of the device lies in two electric
magnets, as shown in the diagram,
each forming a rough V. Arms in
ball sockets attached to the stylus
are attached to contact points that
move along both magnets. Movement
of these contact points, correspond-
ing to the movements of the stylus,
causes a variation in the intensity of
the magnetic field. This variation
causes a similar variation in a re-
verse set-up in the receiving end.
Transferred by duplicate arm and
socket movements to a pen on the
receiver, they cause a duplication of
the movement of the stylus. They
perform the same task with a pen
mounted on the telescriber. The
stylus itself actually does not write.
It merely actuates the control points
through the magnetic fields.
To satisfy requirements for clean,
smooth, and wear-resistant surfaces
that won't corrode, the platen is
made of Monel and the pen point of
"Z" nickel.
Photoelastic Analysis of Bolts
One of the oldest and most com-
mon of all fastening devices, the nut
and bolt defy both mathematical
stress analysis and the commonly
used methods of two-dimensional
photoelastic analysis. For the first
time, three-dimensional photoelastic
analysis has been applied to the nut
and bolt and has shown how to in-
crease the effective strength of huge
turbine bolts as much as 40 per cent.
Because turbines operate at temper-
atures near 1000 degrees Fahrenheit,
the big bolts hold the parts together
under extremely severe service con-
ditions.
Dr. M. Hetenyi of the Westing-
house Research Laboratories has
made transparent bakelite models 1
inch in diameter (the steel bolts used
on some turbines being 6 inches in
diameter, 5 feet long, and weighing
about 500 pounds) , applied nuts of
different types and loaded them in
exactly the way they would be load-
ed in service. The stressed models
then were annealed 3 hours at 120
degrees centigrade and cooled to
room temperature, after which a 1/8-
inch thick lengthwise slice was cut
from the center of each.
When these slices are observed in
polarized light the stress lines or
fringes, which are frozen into these
slices by an annealing process show
that the maximum stress, regardless
of the type of nut used, is usually at
the root of the thread nearest the
bottom of the nut.
In a conventional nut the ratio of
maximum stress to average stress in
the body of the bolt is about 2.62.
It has been found that by using tap-
ered lips or tapered threads on the
nut that this ratio is reduced to as
little as 1.55.
Courtesy Research Progress
Slice from plastic model of bolt for photoelastic stress analysis.
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AIR POWER - -
Curtis (C-46) "Commando" military transport.
Canadian built "Norseman" (YC-64) personnel transport.
North American (B-25) "Mitchell" medium bomber.
Courtesy U. S. Air Services
Courtesy Aviation
Courtesy Aero Digest
Consolidated (B-24) long range bomber.
Courtesy Aero Digest
Vought Navy F4U "Corsair" powered by 2000 hp. double-row wasp engine.
Courtesy Aero Digest
Bell (P-39) Aircobra.
Douglas (A-20A) medium bomber.
Courtesy Aero Digest
Boeing (XPP-1) "Ranger" newest patrol bomber.
Courtesy U. S. Air Services
Courtesy Aero Digest
Martin (XPB2M-1) "Mars" Flying Boat.
Courtesy Aero Digest
New Faculty Members
The loss of several members of
the faculty to the Armed Forces has
necessitated the acquisition of four
new instructors at Rose. Two of the
members of the faculty who hold
commissions as reserve officers in the
United States Army have recently
been ordered to report for military
duty. They are Lieutenant Herman
A. Moench, assistant professor of
electrical engineering and Lieuten-
ant Theodore P. Palmer, instructor
of mathematics. Lieutenant Moench
is under orders and may leave Terre
Haute at any time. Lieutenant
Palmer was ordered to report at
Fort Benjamin Harrison, Indian-
apolis. He will serve with the in-
fantry.
Last February, Lieut. Irvin P.
Hooper of the department of me-
chanical engineering was called from
Rose for duty with the marines.
Lieutenant Hooper now is stationed
at Washington, D. C. His courses
have been taught by Ralph A. Stuart
of Terre Haute. Mr. Stewart, a mem-
ber of the class of '16, majored in
mechanical engineering at Rose and
has used his engineering education
to advantage in many branches of
this profession.
During World War I, Mr. Stuart
was connected with the Signal Corps
and also with the Bureau of Aircraft
Production, which was responsible
for the designing and construction
of the predecessors to our modern
war planes. After the war he worked
with the Willys Corporation until
Campus
Survey
Edited by CHARLES W. NEWLIN,
sophomore, c.e.
1920, when he came to Terre Haute
as a consulting engineer. In 1921 he
again attended Rose and at that time
the M. E. degree was conferred upon
him.
In his practice as a consulting en-
gineer in Terre Haute, Mr. Stewart's
work has included problems in mine
ventilation, mine explosions, air con-
ditioning, and electrical, architect-
ural, and mechanical work as well
as plumbing installation for the new
Republic Aircraft plant at Evans-
ville, Indiana. Last term Mr. Stewart
was an instructor in air conditioning
at Rose; he is now teaching heat-
power to the junior class.
With the expected loss of Lieuten-
ant Palmer and Lieutenant Moench,
two new instructors have been ob-
tained to fill the impending vacancies.
They are George R. Schull as in-
structor in electrical engineering
and John A. Straw for the depart-
ment of mathematics.
Mr. Straw was a graduate student
in mathematics at Michigan State
College and Brown University. He
has his master's degree and has
taught at Brown, the University of
Louisville and the General Motors
Technical Institute. He received a
degree from Rose with high honors
in 1935.
Mr. Schull was graduated with the
class of '41, receiving his B. S. in
electrical engineering. While attend-
ing Rose, he was engaged in many
campus activities besides being an
honor student and a member of Tau
Beta Pi honorary fraternity. Upon
graduation Mr. Schull became con-
nected with the Collins Radio Co.
of Cedar Rapids, Iowa. With the
possibility of the United States en-
tering the war, he was called to
active duty in November, 1941, as a
Second Lieutenant in the Engineer
Corps, having graduated with a Re-
serve Commission. A month later,
physical disqualification forced him
to leave the army. He then spent a
month in Arizona and later returned
to his job in Cedar Rapids, where he
worked until he came to Rose in
June.
Orion W. Simmons resigned from
the department of chemical engineer-
ing to accept a position in research
at the Battelle Institute at Columbus,
Ohio. H. V. Fairbanks of the Uni-
versity of Louisville faculty accepted
an appointment to succeed Mr.
Simmons at Rose. Mr. Fairbanks
was graduated in chemical engi-
neering from Michigan State Col-
lege, held a fellowship for graduate
work at the Massachusetts Institute
of Technology, has received his mas-
ters degree, and has had several
years of teaching experience.
The Rains Came
Although the first Rose social
event of the summer season did not
pan out exactly as planned, it proved
to be one of the most enjoyable
dances ever held at Rose. The "R"
men had been planning a dance un-
der the stars for sometime and had
made all the preparations for the
occasion to fall on the night of Aug-
ust 7. Old Mother Nature seemed
to have different plans however and
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The Traditional Rose Aquacade.
sent enough rain to cover the tennis
court dance floor forcing the "R"
men to move the dance to the gym-
nasium. The arrangement of the
dance floor and some clever lighting
effects brought many favorable com-
ments from all those present.
Toward the close of the evening
entertainment was furnished by
Stan Smith who gave some clever
imitations of some of the more
familiar faces seen daily by fresh-
men and sophomores around the
Rose campus. Marjorie Condon, a
guest at the dance, sang two popular
songs to add to the entertainment.
Summer activities have been much
in demand by the students to break
the monotony of summer school. The
fraternities have been answering
these demands by giving frequent
picnics and dances. Come on Rose
organizations! Let's have more par-
ties and dances. The students are
asking for them.
Feuding Again
In response to continuous demands
from both freshman and sophomores
for a chance to prove their might
and prowess as professional duckers,
the annual tug-of-war swimming
party was staged on Friday, July 31.
As a prelude to the rope stretch-
ing, wrestling matches starring three
freshmen and three sophomores, one
from each weight class, entertained
the large crowd of spectators. At
this sport the sophomores seemed a
little lax, the freshmen won two of
the contests and the third was a
draw.
Then followed tub races on the
lake in which the sophomores had
the upper hand.
The main feature, the tug-of-war,
was short and sweet for the sopho-
mores, who used every legal form of
strategy in order to win the battle.
The freshmen decided to make it a
50-50 proposition and meet the sophs
halfway across the lake. The latter
accepted the offer and a thoroughly
entertaining aquacade followed in
which no one was forgotten, save
those who had already been sub-
merged their share of times.
This battle is an annual feature
of the freshman-sophomore activities,
and is always looked forward to with
great anticipation on the part of the
freshmen and with complete con-
fidence on the part of the sophs.
So here's to all future meetings
and a greater enthusiasm for this
event as the years go by.
Tau Beta Pi and Blue Key
At a general assembly held July
27, the names of the students who
were selected for the two honorary
fraternities, Tau Beta Pi and Blue
Key, were announced. Four seniors
and three juniors were tapped by
Tau Beta Pi and four seniors and
two juniors were tapped by Blue Key
in an impressive ceremony. Those
tapped for Blue Key were: Richard
Ellsworth, Vinton Haas, juniors, and
(Continued on Page 26)
Three upperclassmen caught on the raft furnished an added attraction.
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Alumni News
In The Service
Capt. Robert L. Tilley, '21, has
recently been made a Captain in the
U. S. Marine Corps and is now on
active duty at the Marine base,
Quantico, Va. In the past year he
has been associated with the Federal
Works Agency in the capacity of
construction engineer. Capt. Tilley
served in the United States Marine
Reserve Flying Corps during the
last World War.
Major Frederick L. Matteson, '25,
has been promoted to the rank of
major in the U. S. Army Corps of
Engineers. He is also serving as trial
judge advocate on the general courts
martial.
Granville P. Brasman, '29, is now
with the Naval Ordnance Laboratory
at the Navy Yard in Washington,
D. C.
Lt. Gilbert L. Shew, '30, formerly
with the 77th Engineers, Ft. Custer,
Mich., has been transferred to Camp
Blanding, Fla.
Lt. John W. Rockwood, '30, has
recently been commissioned lieuten-
ant in the U. S. Naval Reserve.
Capt. Harry J. Loving, '31, has
been promoted to captain in the U. S.
Army and transferred to Camp Gor-
don, Georgia.
William O. Shafner, '32, formerly
with the Bureau of Census, Wash-
ington, D. C., is now in training at
Ft. Belvoir, Va.
C. Chester Stock, '32, has been ap-
pointed aide to the Committee on
Prevention of Death from Gas, War
Department in Washington, D. C.
Capt. Frank C. Byrne, '32, has
landed safely in Europe, according
to a cablegram received by Mrs.
Byrne. Captain Byrne, who has been
in the armed forces for over two
years, volunteered for overseas duty
in June.
Gene A. Zwerner, '34, served for a
time in the soil conservation depart-
ment of the Department of Agricul-
ture and is now with the War Pro-
  Edited by W. ALAN WINSLOW, junior, ch.e.
duction Board at Washington as an
engineer.
Lt. Brent C. Jacob, '34, is a lieu-
tenant in the Naval Aviation Spe-
cialist Group serving at Grosse Isle,
Mich. He is teaching English and
Australian boys.
Clyde E. Cromwell, '31, entered
active service June 30, at the New
York Port of Embarkation.
F. H. Richardson, '35, with the
21st Engineer Regiment (Aviation) ,
HOMECOMING
October 24th
2:00 P. M. Rose vs. Earlham
9:00 P. M. Homecoming Dance
Langley Field, Va., has been pro-
moted to the rank of captain.
Alechi F. Garzolini, '37, is Assist-
ant Engineer in charge of Engineer-
ing Works at the Auxiliary Airfield
In Indianola, Miss.
Robert Pearce, '38, who is con-
nected with the War Department, is
Junior Engineer at the Erie Proving
Grounds in La Carne, Ohio.
Coffmen, ex-'39, is working at the
U. S. Naval Air Station at San Diego,
California.
Charles G. Fuller, '39, is a mid-
shipman at Annapolis where he is
taking a four months course at the
Naval Academy.
Lt. Roy E. Warren, '39, formerly
at Ft. Leonard Wood, Mo., is now
with the 30th Engineer Batallion at
Camp Claiborne, La.
Maurice W. Johns, '40, is with the
495th Engineer Heavy Shop Co. at
Camp Claiborne, La.
Lt. William M. Noel, '39, formerly
at Reesler Field, Biloxi, Miss., is now
with the 30th Engineer Batallion at
Camp Claiborne, La.
Lt. Benjamin Sollars, '42, has been
transferred to Camp Claiborne,
Louisiana.
Newlyweds
Mr. and Mrs. Lloyd Edmund
Wyble announced the marriage of
their daughter, Delores Eileen, to
Captain Jay Fox Hall, Rose, '35, on
the thirteenth of June. The wedding
took place at Fort Meyer, Virginia.
Mr. and Mrs. Howard Ferguson
announced the marriage of their
daughter, Lois Jeanne, to Lieutenant
Francis Blair, Rose, '36, on the
twenty-seventh of May. The wedding
took place at Las Vegas, Nevada.
Mr. and Mrs. Walter Spurgeon
Beach have announced the marriage
of their daughter, Marguerite Cor-
delia, to Ensign Robert Infield Sears,
Rose, '37. The wedding ceremonies
took place on August 28, 1942.
Mr. and Mrs. William F. Whalen
announced the marriage of their
daughter, Mary Adele, to Mr. Ray-
mond C. Hogan, Rose, '41, on July
the seventh. The wedding took place
at La Crosse, Wisconsin.
Mr. and Mrs. Clifford G. Conner-
ley announced the marriage of their
daughter, Marjorie Ann, to Lieuten-
ant Frederick Nahm, Jr., on July
nineteenth. The wedding took place
in Louisville, Kentucky.
Mrs. Elizabeth Melosch has an-
nounced the marriage of her daugh-
ter, Katherine, to Frederick Brad-
shaw, Rose, '42. The wedding took
place on July fourth at Niagra Falls,
New York.
Mr. and Mrs. C. E. Rodgers, an-
nounced the engagement and ap-
proaching marriage of their daugh-
ter, Helen, to Charles S. Meuer,
Rose, '42.
New Arrivals
Capt. James C. Skinner, Rose '33,
has a daughter, Nancy Sarah, born
July 27.
Errol Porter, Rose, ex-'43, has a
daughter, Barbara Ellen, born on
June 23.
(Continued on Page 24)
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Pictured at the right is Donald Bradbury, Westinghouse Research
Engineer, adjusting a tiny mirror in the blade of a test turbine. Dort
graduated from Harvard University and joined Westinghouse in 1940,
shortly after receiving his degree of M. S. He assisted R. P. Kroon,




THE BLADES in the first wheel of a superimposed steam
I turbine take a frightful beating when they go to work.
They travel at 350 miles per hour. They shudder under
200,000,000 terrific hammer blows daily . . . while steam-
heated to a dull red.
No wonder the blading of a new type superimposed
turbine, designed for high speed and greatly increased
power, flew apart in a few hours . . . no wonder a second
set of larger, sturdier blades let go with equal alacrity
and enthusiasm.
R. P. Kroon, Manager of Development Engineering,
assisted by Donald Bradbury and other Westinghouse
Research Engineers, knew they could lick the trouble . . .
if they could just look inside the steel walls of the turbine
and see what was going on.
For more thorough study, they needed actual pictures
of turbine blade motion ... vibrating through only a few
thousandths of an inch . . . under forces exceeding half a
ton, at the temperature of molten lead . . . and flying
around at nearly half the speed of sound.
These Westinghouse engineers did it with mirrors!
They worked out an ingenious arrangement of reflect-
ing surfaces that carried a beam of light through the
center of the whirling turbine shaft, to the vibrating
blades and back to a stationary photographic film. Alto-
gether, they took 70,000 pictorial records of vibrating
blades under different conditions of speed, load, pressure,
and temperature.
This is a typical example of the way Westinghouse adds
to its "know how."
Out of these exhaustive studies, have come important
improvements in the design of turbine blading and steam
jets. These assure a new freedom from turbine failure . . .
a new prospect for the uninterrupted flow of power to
essential war plants upon which the success of America's
war effort depends.
What Kroon and Bradbury did with mirrors at West-
inghouse, may prove to be even more important to
America's war effort than if they had released a stick of
bombs over the heart of Tokyo.
America needs trained scientists and engineers like
them on the technical front as sorely as she needs soldiers















HERE'S HOW THEY LOOKED HERE'S WHAT THEY SAW
engineers a vital wartime job to do, but they have the
equally essential post-war job of rebuilding and revitaliz-
ing a war-torn world.
Last Spring nearly 300 young engineers joined Westing-
house to add their contribution to their country's defense.
To many 1943 graduates, Westinghouse offers the same
opportunities . . . the research tools to work with . . .
training under renowned scientists . . . a future as big as
you want to make it.
Westinghouse
WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, PITTSBURGH, PENNSYLVANIA • PLANTS IN 25 CITIES - OFFICES EVERYWHERE
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Fraternity Notes   
Theta Xi
The Kappa Chap-
ter of Theta Xi has
returned to the task





about the big ones that got away or
just stories. The unhappy truth is
that after a vacation one needs a
rest cure; however, the fellows call-
ing on the ole reserve were present
in body on the Monday following
vacation.
The appointment of Cadets Wein-
hardt and Frye to the positions of
Battalion Major and Battalion Ser-
geant-Major respectively has brought
honor to the Chapter, since these are
the highest possible rankings of the
senior and junior years in the ad-
vanced course of military training.
In the present day the military train-
ing program is of high importance to
the Army as well as to the students
receiving the instruction.
With autumn just down the cal-
endar, the air seems to have a cer-
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ican youth, because the sky is filled
with footballs and the clash of block-
ing equipment. Coach Phil Brown
has modestly announced to the pub-
lic that he is the proud possessor of
just four backs, the Pony Backs.
Theta Zi members of this exclusive
saddle club are Jiggs Price and
Kenny Allison. Bill Suiter is one
of those more valuable than gold
reserves. The spirit and will of the
entire Chapter will be again this
year backing the athletic teams to
the limit.
Alumni of Theta Xi from other
Chapters who are employed at the
Ordnance Works in the vicinity of
Terre Haute have been calling at the
Chapter House for dinner or a visit
with the members. The Chapter is
happy to welcome alumni or active







the heat and to see
a little more of na-
ture than is to be seen from books,
the fraternity planned a trip to
Shakamak State Park. This occurred
on June 28. The members and their
girl friends enjoyed themselves by
swimming, boating, lying in the sun
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Mansfield, Ohio
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park. After a picnic late in the after-
noon, some softball was played. The
chaperons were Mr. and Mrs. C. F.
Bressett and Captain and Mrs. P. D.
Bennett.
Mr. and Mrs. Marvin E. Hansel
and Mr. and Mrs. Leonard Wilson
were the chaperons at a combination
skating party and open house held
on the night of July 24. Despite falls
and futile attempts at waltzing on
skates, everyone had a very good
time.
Captain Bennett and Professor
Stock attended a chapter dinner held
on Aug. 10. Afterwards, both stayed
for the chapter meeting and talked of
old times. The chapter plans to con-
tinue having these general dinners
for all of its members once a month
in the future.
During chapter meetings of the
past month, new rules and regula-
tions for the management of the
chapter have been put in effect.
Sigma Nu
The summer ses-
sion at Rose has al-
ready proved to be
an innovation to the
Beta Upsilon chap-
ter of Sigma Nu.
The problem of
summer heat was solved with the in-
stallation of a new cooling system at
the chapter house. Supervised study
at the house aided the underclassmen
in "blitzkrieging" their courses in
spite of the summer heat. Having
solved the most pressing problems,
the chapter turned to social func-
tions afforded during the summer.
Groups of Sigs and their dates dis-
covered quickly that the weather
permitted many outdoor activities
Freitag-Weinhardt, Inc.
Over 40 Years Experience
Plumbing and Heating
30-32 N. 6th St.
Phone C-2394
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that spring and fall terms had never
before made possible. One group
journeyed to the Shades park where
a day of rambling about the country-
side proved a pleasant diversion
from school problems. Combined
swimming and picnic parties at Isaac
Walton beach were also enjoyed fre-
quently. This semester the chapter
recreation serves a two-fold purpose.
It relieves the tension produced by
the war and provides much needed
relaxation from the strain of year-
round classes.
The chapter is happy to announce
at this time that the position of chap-
ter adviser has been filled by Mr.
Howard L. White, class of '32. Mr.
White is an instructor in civil engi-
neering at Rose.
The initial publication of "Sigma
News", our new alumni contact
paper, was a great success. This
paper was received by all the alumni,
many of whom made favorable com-
ments regarding it. Much credit for
this fine paper is due to Bob Mitchell
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2 Alpha Tau Omega
Gamma Gamma
chapter of Alpha
Tau Omega held its
second picnic of the
year at Shakamak
State Park on Sun-
July 19. About
thirty-five members and their girl
friends made the trip to the park.
After eating, the group gathered for
a song fest before donning swim suits
for an afternoon of swimming.
The regular dinner meeting for
July took place in the form of a
picnic supper on July 27 at Deming
Park. Mrs. Srofe, our house mother,
prepared a very excellent cold sup-
per in keeping with the fine style of
all the Alpha Tau's meals. The chap-
ter was happy to have with them at
that time Brothers Lt. Bowsher, Lt.
Dreher and Cadet Mitchell, all on
leave from their duty in the Army.
Since the last publication four men
have been pledged to the sign of
the Maltese Cross. The fraternity
takes pleasure in announcing the
pledgeship of William Plenge and
Robert Wright of Terre Haute,
James Duncan of Peoria, Illinois, and
Gordon Thomas of Evansville.
On Saturday night August 8 a
dance was given by the chapter at
Rea Park. A quartet formed by
Allen Smith, Bill Kniptash, Bob
Jensen, and Bill Tingley sang a few
VIQUESNEY'S
"The Fountain Pen Store"
Drawing Equipment and Supplies
604 Wab. Ave. 815 Ohio St.
Y our Sporting Goods Store
726 Wabash Ave.
TERRE HAUTE INDIANA
arrangements and led the group in
singing some of the fraternity songs.
The antics of Stan Smith and Jim
Hegarty furnished additional enter-
tainment that kept the group in
hilarious laughter for the greater
part of the evening. Mr. and Mrs.
John M. Phelps and Mr. and Mrs.
Herbert E. Brown were chaperons
for the evening. Brother Lt. Hoch-
stetler, on leave from Camp Sebert,
Alabama, was present.
The highlight of the August vaca-
tion was the marriage of Brother
Richard Ellsworth of Huntingburg
to the former Miss Eloise Siebe of
the same city. Dick and Eloise made
their final vows in the Salem Evan-
gelical Church in Huntingburg on
Sunday evening, August 23 and left
shortly thereafter for a honeymoon
in the Smoky Mountains. The newly_
weds have made their home at 1230
South 17th St., in Terre Haute.
ALUMNI NEWS
(Continued from Page 20)
Necrology
Erich A. Mees, Rose '11, passed
away on June 12, 1942.
Carl G. Davies, Rose '05, passed
away on May 23, 1942.
Claude Ott, Rose '92, passed away
on August 12, 1942.
The Grads Advance
21
Robert E. Sewell was
graduated from Rose in
the Mechanical Engineer-
ing Department. Sewell, now with
Royal Liverpool Insurance Com-
pany, has been transferred to Cleve-
land, Ohio.
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Here comes the Future!
The world of tomorrow . . . a world with in-
" finite potentialities for human betterment ... is
in the making today. Science and industry . . .
pooling their efforts and resources to make
America self-sufficient .. . are making discoveries
(
which will contribute to better living.
Among these discoveries is "synthetic rubber." In the search
for a substitute for natural rubber, a whole series of remIrkable
rubber-like materials has been developed. Through the magic of
synthetic organic chemistry, atoms are combined in ways that
never occurred in nature, to yield materials that can be made to
fit particular applications.
In many respects, these "substitutes" are superior to natural
rubber. They are more resistant to oils, solvents, air, and water.
Since their molecular structure can be controlled . . . and since
the synthetic chemicals of which they are made are largely
interchangeable . . . these materials can be produced in a great
variety of novel and useful forms.
Developed by no one individual . . . no one organization . . .
but by many minds working to gether . . . these amazing sub-
stances are a triumph of scientific and industrial co-operation.
Today, they are being used for bullet-proof gas tanks, cable coat-
ings, and other strategic defense purposes. Tomorrow, they will
be used in clothing, house furnishings, and hundreds of other
manufactured articles.
"Vinylite" plasticized resins—one type of synthetic rubber—and
Butadiene, Ethylene Oxide, Ethylene Dichloride, Dichlorethyl
Ether, and Dichlorethyl Forma/—basic chemicals used in tank
car quantities for making other synthetic rubbers—are among the
more than 160 synthetic organic chemicals produced commer-
cially by Carbide and Carbon Chemicals Corporation.
The great strides made in the field of synthetic organic chemistry
by Carbide and Carbon Chemicals Corporation have been facili-
tated tremendously by technical assistance in the use of special
alloys and metals developed by Electro Metallurgical Company
and Haynes Stellite Company; by the special carbon products of
National Carbon Company, Inc., and by the application of many
engineering and processing methods perfected by The Linde Air
Products Company—which companies also are Units of Union
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ALUMNI NEWS
(Continued from Page 24)
Hubert W. Swarty was
graduated from Rose in
Civil Engineering Depart-
ment. Swarty, now with the Penn-
sylvania R. R., has been transferred
to Blairsville, Pa.
Joseph J. Sperotto
/30 graduated from Rose inthe Electrical Engineer-
ing Department. Sperotto, formerly
employed with Armour, but now
with the American Can Co., has been
transferred to Marywood, Ill.
Richard W. Johnson was
31 graduated from Rose inthe Chemical Engineering
Department. Johnson is now with
the Whiting Corporation at Harvey,
P. Arvard Smith, Ch. E.,
32
/28
with Carbide and Carbon
Chemicals has been trans-
ferred to Texas City, Texas, where
he is in charge of a plant unit.
Merril L. Bradfield, M. E.,
has been transferred to
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Frederick Thodal, M. E.,
formerly with Pratt and
Whitney Aircraft Co., has
now taken a position with the Amer-
ican Bosch Corporation at Spring-
field, Mass.
Edward J. Klecka, Ch. E.,
with the Hercules Powder
Co. has been transferred
to Mansfield, Mass.
David M. Demaree, M.E.,
with General Electric has
been transferred to Pitts-
Paul R. Dierdorf, Ch. E., is teach-
ing chemistry and physics in the high
school at Chesterton, Ind.
Claude C. Dierdorf, M. E.,
/35 is manager of the WarProduction Board at
Rockford, Ill.
J. Robert Marks, M. E.,






John Taylor, M. E., with Sperry
Gyroscope Co. has been transferred
to Needham Heights, Mass.
CAMPUS SURVEY
(Continued from Page 19)
Ralph Brown, Jack Warrick, John
Newlin, William Weinhardt, seniors.
Those who were chosen for Tau Beta
Pi were: Richard Ellsworth, Vinton
Haas, Frank Winters, juniors, and
Fred Berghoefer, Howard Irvin,
Darrell Criss, Richard Driskell,
seniors. It was also announced that
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Heminway Medal which is given to
the student having the highest
scholastic average in his class the
freshman year.
Tau Beta Pi is a national honorary
fraternity which was founded at
Lehigh University in 1885 to recog-
nize those students who have con-
ferred honor upon their Alma Mater
by distinguished scholarship and
exemplary character as undergradu-
ates in engineering. Those chosen
were tapped following a short speech
given by John Newlin, president. He
explained the purpose of the organi-
zation and the requirements which
must be fulfilled before a student is
eligible to become a member of this
organization. To be chosen at Rose
a junior must be in the upper tenth
of his class scholastically and a
senior in the upper fifth.
The Blue Key is an honorary fra-
ternity, nationally known, with more
than seventy chapters, which recog-
nizes participation in extra-curric-
ular activities. The requirements for
all leaders chosen are personality,
character, and scholarship. President
Alan Ker presided over the tapping
ceremony. All the members par-
ticipated in the ceremony.
All these men should be compli-
mented for their excellent showing
during their past years at Rose. With
men such as these filling our class-
rooms each year there is little doubt
that Rose will keep her rating as one
of the better engineering colleges in
the country. Mr. Ellsworth and Mr.
Haas should be especially commend-
ed for being chosen as pledges to
both of these fraternities in their
junior year. Alan Ker, John Newlin,
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Rose students who are members of
both of the honorary fraternities.
A. I. Ch. E.
On August 6 the
Rose Polytechnic In-
stitute Chapter of
the A. I. Ch. E. en-
joyed dinner in the
Deming Cafeteria,
followed by an exceedingly interest-
ing and informative talk, "Synthetic
Rubber", by Dr. A. W. Campbell of
Commercial Solvents Corporation.
Dr. Campbell showed the members
and guests samples of several of the
more important synthetic rubbers
and explained the method of manu-
facture, relative merits, and probable
structural formula of each. Dr.
Campbell's subject was, of course,
very timely; and it was generally
conceded by all present that this was
one of the most enjoyable meetings
the chapter has had for some time.
Two new exhibits have recently
been placed in the chemical engi-
neering laboratory. The larger ex-
hibit, which was donated by the
Aluminum Company of America,
shows the sources of raw materials
for aluminum, the method of manu-
facturing the aluminum metal, and
a few of its many uses. Samples of
die castings and extruded shapes are
to be seen on an intriguing revolving
display. The various stages of the
manufacturing process are shown in
order by a series of lighted photo-
graphs and models.
The importance of aluminum to-
day in all branches of engineering
makes it imperative that every engi-
neering student acquaint himself
with the fundamentals of its pro-
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of the subject is afforded by this
exhibit now on display just east of
the chem lab door.
The smaller exhibit is also very
interesting and up-to-the-minute.
Donated by the Carbide and Carbon
Chemicals Corporation, it shows the
raw materials, manufacture, aind
uses of several of the more important
modern plastics.
(Continued on Page 30)
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LOUIS PASTEUR, Chemist
(Continued from Page 10)
The following diagrams, however,
can crudely illustrate the possibili-









If we assume that the structure
shown by A is dextro-rotatory or
turns a beam of light to the right,
then the tartaric acid shown by B
is levo-rotatory and twists a beam of
light to the left. In C we see the
possibility of the more recently dis-
covered mesotartaric acid which is
optically inactive because of the in-
ternal structure of the molecule.
This is not true of racemic acid which
is just an equal mixture of the types
A and B. It will be noticed that A
and B and the top and bottom of C
differ from each other in that one is
the mirror image of the other.
It occurred to Pasteur that in order
for a substance to be optically active
the individual atoms must be de-
ployed in space. Therefore, plane
formula could not accurately explain
the properties of the substance. In
one of his lectures Pasteur asked the
question, "Are the atoms of the
dextro-acid grouped in the form of
a right-handed spiral, or are they
placed at the apex of an irregular
tetrahedron, or are they disposed ac-
cording to this or that asymmetric
arrangement? We do not know."
This is the first mention of a tetra-
hedral structure with the carbon
atom. It quite definitely shows a dis-
position of the atoms in space and it
was but a few years later that van't
Hoff and Le Bel confirmed this idea.
The idea of the tetrahedral disposi-
tion of the carbon valences is now
generally accepted.
In stereochemistry by the use of
these tetrahedrons we can show the
three varieties of tartaric acid more
plainly. If we start by representing
C 00H
the H-C-OH half of tartaric acid by
tetrahedrons, we see that there are
two ways this can be done.
It will be noticed that A is the
exact mirror image of B. It is possi-
ble to group these together in three
ways. We can group two A's to-
gether, two B's together or one A
with one B. These will give the
dextro-rotatory, levo-rotatory and
optically inactive tartaric acids.
This may seem to be a slight digres-
sion from the actual work of Louis
Pasteur, but it shows the develop-
ments which have been made on his
original work.
From his experiments with tar-
taric acid Pasteur was led to a study
of fermentation. In this field he made
another great discovery. That was
that fermentation was caused by
living organisms. He found that cer-
tain moulds, including a very com-
mon one, Penicillium glaucum, could
live in a solution of dextro-rotatory
tartaric acid. This mould gradually
destroyed the acid. He found that the
levo-rotatory acid was not attacked.
This was very amazing since the
dextro-rotatory acid can be made by
natural means while the levo-rota-
tory acid which is only made arti-
ficially was unchanged. It has been
found since then that chemicals made
only in the laboratory and not made
by nature are usually uninteresting
to living organisms. Natural sugars
such as those used in brewing are
quickly attacked by yeast while
those of opposite optical properties
made only by the chemist are un-
affected. To analogize, only a right
handed nut will fit a right handed
bolt. Pasteur used bacteria to destroy
the dextro-acid in racemic acid and
leave only the levo-acid. Pasteur
continued in his work and showed
that other fermentations including
lactic, butyric, and acetic were due
to micro-organisms.
The scope of this article has been
confined to the important but less
familiar chemical work of Louis
Pasteur. In his work we see the sug-
gestion of stereo-chemistry which is
so important in organic chemistry.
This is the value of his experimenta-
tion with tartaric acid. His use of
moulds, micro-organisms, or germs in
these experiments led to his later
biological discoveries. After his work
with tartaric acid, Pasteur studied
certain germs that caused a disease
in the French silk worms. Other
germs were studied until finally his
researches culminated in his discov-
ery of the cure for hydrophobia. In
the work of Louis Pasteur we see a
brilliant example of the great things
brought to mankind through the
work of the chemist.
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ALL OUT FOR SALVAGE
(Continued from Page 5)
rigid specifications drawn up for war
materials.
What can be done to bring about
an economic salvage program? That
is the challenge to every engineer
today. First comes the design—the
design engineer must cut material
to a minimum, use standard materi-
als and sizes, and design with an eye
to the future salvage value. After
design the shop processes must be
completely synchronized. Each man
in the shop must be made scrap con-
scious. Scrap segregation should take
place at each machine—if the next
part to be made on the machine is
to be made of a different material the
chip pit should be cleaned. Boxes
should be provided for every ma-
terial that is used and the boxes
should be painted different colors
and labeled clearly. Scrap that is
thus segragated at the machine is
easily salvaged by cleaning and
briquetting. The briquettes can be
disposed of through the regular
channels of trade. Abandoned ma-
chines which are obsolete should
also be turned in for remelting.
Every plant, large or small, can
participate in a salvage program.
Conservation of materials is a mat-
ter of self preservation and it is just
as easy to do a job right as to do it
wrong. The first point is to prevent
the formation of scrap and the sec-
ond is to reclaim the percentage that
is formed. It has been said that this
is a war of production. If this is true
it is the patriotic duty of every engi-
neer to salvage all that is possible
because ordinarily every 100 pounds
of steel contains 65 pounds of scrap.
Lightning Fertilizes Soil
The action of the lightning in pass-
ing through the atmosphere with the
speed of 60 million miles per hour
releases nitrogen from the air. In
the form of nitric acid, the nitrogen
falls in rain drops and enriches the
soil. Through this process, lightning
annually produces nearly 100 million
tons of nitric acid. This is more soil
builder than is manufactured by all
the world's fertilizer plants.
Material control card goes with each shop order.
Cou-tesy American Machinist
Striped scrap box matches identification card for segregating metal.
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(Continued from Page 27)
A. I. E. E.
During the past
two months the Rose
Student Branch of
the American Insti-
tute of Electrical En-
gineers has been
very active through the efforts of
its chairman, Robert E. Miller. Thus
far the branch has succeeded in
holding regular meetings at which
senior electrical students present
papers on varied technical and non-
technical subjects. To date there
have been a total of four papers pre-
sented.
Also the local branch has adopted
a plan of cooperation with all the de-
partmental student branches at Rose.
In conjunction with this plan a joint
meeting of the Rose student branches
of AIEE and AIChE was held on
July 10. Three excellent student
papers were presented on the general
subject of electro-chemical processes.
The subject and author of each were
as follows: "Processes and Opera-
tion of Convertors in Electro-chem-
ical Processes" by Joseph S. Robin-
son (AIEE) , "Location of Electro-
chemical Industries in the United
States" by Bruce E. Powell (AICh
E) , and "The Electroplating Process"
by William R. Kniptash (AIChE) .
On July 15 a short paper on "Cos-
mic Rays" was presented by Charles
E. Huggins (AIEE-student) . This
very technical paper was very well
presented.
Two more short talks were given
on July 31. The first of these was
"Electrical Motor Efficiency by Cal-
orimeter" by Darrell E. Criss, secre-
tary of the Rose branch. The second
was presented by Carl N. Miller and
was entitled "Hysteresis Loop Trac-
ing by Cathode-Ray Oscillograph".
Both talks were very educational
and interesting.
In the near future the local branch
is having as a guest speaker Mr.
Edward B. Denehie, Rose, '36, who
is at present employed as a power
sales engineer with the Public Serv-
ice Company of Indiana, Inc.
SOIL SOLILOQUY
(Continued from Page 9)
When the soil profile is made upon
completion of the engineer's survey
it is a general procedure to take
borings every hundred feet as close
to the center line as the old road
surface will permit. A careful ex-
amination of the old road surface
will aid in locating weak points in
the subgrade or transitions in soil
types. The depth to which explora-
tions are made will vary greatly with
local conditions. In all cases, any
material that will be moved or sub-
jected to heavy loads during the
construction period should be in-
vestigated.
After mapping the soil profile in
the field, an effective way of present-
ing the information to the design en-
gineer is to plot the profile on a
straight line directly below the en-
gineer's profile. Notes should be
placed on the profile calling attention
to the advisability of raising or low-
ering the grade. The use of colored
pencils may be helpful for distinctly
marking different types of soil. If the
profile is to be blueprinted, different
kinds of cross-hatching can be em-
ployed for the same purpose.
As previously stated, a written re-
port should accompany the soil pro-
file when it is presented to the design
engineer. This report should be de-
veloped and worded in terms that
will assist the engineer in under-
standing the information presented
to him by the soil profile. This in-
formation provides a scientific ap-
proach to road design.
There is probably no field of en-
gineering to which the rather trite
remark that "A student has just be-
gun to study his profession on gradu-
ation from college" has greater ap-
plication than in the field of analysis
and use of soils in construction.
The technical knowledge of this all
important subject is in such a state
that, it can hardly be classified as an
exact science. There are certain
fundamentals relating to soils in
which the student should have train-
ing while in college, thereby materi-
ally facilitating his subsequent study
of the subject in the field or labora-
tory. The student should be made to
realize the importance of preliminary
studies and of laboratory tests on soil
as found in place. Practically all
serious failures of highways, dams
and other structures can be traced
to the fact that the design was predi-
cated on false assumptions as to the
nature and character of the under-
lying material. It is well to remem-
ber the maxim of Sir Francis Bacon:
Nature to be commanded must be
obeyed.
AN ANSWER TO THE
SUBMARINE MENACE
(Continued from Page 4)
are approximately 35 miles of arc-
welded joints. Prefabrication is also
more easily accomplished by weld-
ing, for sections weighing 75 tons are
often completed in the yards and
carried to the ways.
As soon as the ship is ready to
float it is launched. The ways are
greased with tallow, and the ship
takes to the water. After a ship once
is in water no one refers to the
vessel as "it" but as a "she".
The Liberty is almost completed.
She is towed to a nearby dock where
the last equipment goes aboard.
From the time of actual design to
the time of her first cargo, a Liberty
ship consumes 500,000 man-hours of
labor. She is given her test runs and
then commissioned by the Maritime
Commission to await a crew, a cargo
and a destination.
Although the War Shipping Ad-
ministration has taken over all
ocean-going vessels, the previous
owner still supervises its operation
as a direct agent of the Government.
It is hoped that this plan will make
the period of readjustment after the
war an easier one than after the last
war. A lesson should be learned from
the bitter experience of having to
build a new Merchant Marine in
five years. Never again should the
United States Merchant Marine be
allowed to reach the level of in-
efficiency that it did in the years
after the World War I.






SWEEPING over metal structures andstructural parts this modern broom
of fire prepares metal surfaces for a
long-lasting, protective coat of paint.
It is the Airco Flame Cleaning Process
and removes rust and scale and dehy-
drates metal surfaces as it cleans. It
provides a warm, dry surface condu-
cive to a lasting paint job and assuring
a faster one. Flame cleaning is the most
effective method yet devised to pre-
pare metal surfaces, new and old, for
painting and repainting. Ultimate main-
tenance costs are lower.
Versatile is the oxyacetylene flame.
It provides better and faster ways of







tanks by shaping thin steel plates or
heavy slab forgings and structures with
economical ease and with a high de-
gree of accuracy. The oxyacetylene
flame hardens steel to any desired de-
gree and depth. It softens steel, or
bends it, or straightens it. It removes
scale from billets, castings and forgings.
Possiblyyou are interested in learning
more about the machines and appara-
tus which harness the Airco oxyacety-
lene flame and put it to work in so
many different ways. If so, write for a
copy of the pictorial review "Airco in
the News" to the Airco Public Relations
Department, Room 1656, 60 East 42nd
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60 EAST 42nd STREET, NEW YORK, N. Y.
In Texas:
Magnolia-Airco Gas Products Co.
DISTRICT OFFICES IN PRINCIPAL CITIES
ANYTHING AND EVERYTHING FOR GAS WELDING OR CITTTING AND AlRC WELDING
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"I'm not the happiest person in the
world, but I'm next to the happiest,"
murmured the supreme egotist as he
took the sweet young thing into his
arms.
Have you heard the one about the
cow drinking a pail of milk, singing
"It All Comes Back to Me Now?"
Doctor: "I'll examine you for $5."
Patient: "Go ahead. If you find it,
we'll go halves."
"Dearest, your stockings are wrin-
kled."
"You brute! I haven't any on."
I suppose that the reason for so
much water around the Statue of
Liberty is the fact that her upraised
hand was not noticed in time.
A bachelor
Mrs. anything.
is a man who never
There was an old maid who lived
in a shoe who had so many children
she didn't know what to do—evi-
dently.
Mother, to Dad, concerning 16
year old daughter: "And I caught
her putting Vitamin B in her lip-
stick to pep the boys up."
Gal: "Don't you love driving on
a night like this?"
Guy: "Yes, but I thought I'd wait




Edited by HAROLD E. CAMPBELL,
sophomore, m.e.
Oscar came to the city, got a job
in a girl's dormitory and was in-
trusted with a pass key to every
room in the building. The follow-
ing week the dean ran across him in
the hall and asked, "Why didn't you
come around Friday for your pay,
Oscar?"
"Vot, do I get wages too?"
The demure young bride, her face
a mask of winsome innocence slowly
walked down the aisle, clinging to
the arm of her father. As she reached
the platform before the altar, her
dainty foot brushed a potted flower,
upsetting it. She looked at the dirt
gravely, then raised her large child-
like eyes to the old minister and said,
"That's a hell of a place to put a
lily."
Old lady: "Are you a little boy
or a little girl?"
Young Child: "What the hell else
could I be."
A mother and father were having
considerable trouble understanding
the modern slang of the present
generation. While driving home one
evening along a lonely road, they
passed a young couple sitting in a
parked car. The young man had a
bottle in one hand and his girl friend
in the other.
"My goodness," exclaimed the
mother, "that must be one of those
`bottlenecks'."
"I've never been kissed before,"
she said as she shifted the gear with
her knee.
A pessimist is a man that thinks
all women are immoral. An optimist
is one who merely hopes so.
A medium bomber was out on its
regular run and the navigator was
trying to find out their position with
his sextant. Suddenly he tapped the
pilot on the shoulder and said, "Take
your hat off because according to
my calculations we are right in the
middle of St. Paul's Cathedral."
A street car passenger was puffing
away on a cigar and the conductor
sarcastically drew his attention to the
"No Smoking" sign. "Oh, I saw it,"
said the passenger, "But I can't fol-
low all your rules. For example, the
card beside it says 'Wear Excelsior
Corests'."
The kiss is a peculiar proposition.
Of no use to one, it is absolute bliss
for two. The small boy gets it for
nothing, the young man has to steal
it, and the old man has to buy it.
It is the baby's right, the lover's
privilege and the hypocrite's mask.
To the young girl it is a symbol of
faith, to the married woman, hope,
and to the old maid, charity.
"I had to change my seat several
times at the movie."
"Gracious, did a man get fresh?"
"Well, finally."
Co-ed: "I was out with one of the
boys from the football team last
night."
Friend: "In what position does he
play?"
Co-ed: "Think I'd tell?"
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VOR years scientists have found difficulties inr joining metal and glass, since most kinds of
glass have a different expansion rate from that
of the metals.
(Glass and metal may be tight at one tem-
perature, but when they are heated, the glass will
either crack or separate from the metal.)
The larger the seal, the more difficult is the
problem, so it has been necessary to develop
special iron-nickel-cobalt alloys for large seals in
vacuum tubes.
Recently, however, Dr. Albert W. Hull (Yale
'os) and Dr. Louis Navias (C.C.N.Y. '18), of the
G-E Research Laboratory, developed a means
for producing tight seals between glass and iron
without the use of nickel or cobalt (vital war
metals). They have devised a series of glass
compositions whose rate of expansion is very close




1 )0 you believe in signs?
There's one along a highway near St. Paul and
Minneapolis that you can't afford to ignore. At
night it suddenly lights up and tells you how fast
you're going—in numbers big enough to read a
mile away. (If you're going too fast, the sign will
add, "Slow down.")
There isn't any mathematical genius with a
slide rule crouching behind that signboard. It
works this way:
As a car passes a certain point, it interrupts a
beam of invisible light rays. An electric eye turns
on the sign and starts an electronic timer which
measures the car's speed. As the auto passes a
second electric eye, the timer calculates the speed
and immediately flashes it in lights. (To an elec-
tron, even one-millionth of a second is a long time.)
Here's one traffic cop you can't argue with!
He's never wrong.
IN A HURRY
THE graduates of technical schools and engi-  neering colleges were in a great rush to get
on the job last June. In fact, some of them didn't
even wait for the graduation exercises.
They weren't hurrying to be the "early birds"
who got the work. (They didn't have to; there was
an estimated shortage of 82,000 technical gradu-
ates!) They were anxious to start producing for
war.
About 7oo young engineers joined the G-E
"test" course and reported for duty from two to
six weeks earlier than usual. Immediately put to
work on military equipment, test men will have
an opportunity to study advanced engineering
in evening classes sponsored by the Company.
Maynard M. Boring (U. of Colorado '16), an
ex-test man himself, does the technical recruiting
for the Company, and in the past 20 years he has






the cooler, better-tasting, definitely milder cigarette
When there's a job on hand a good cigarette is mighty comforting
to have along . . . and Chesterfields are on the beam with the one and
only Right Combination of the world's best cigarette tobaccos. It's the
combination that smokers quickly find to their liking and count on
to give them everything it takes to Satisfy.
Make your next pack Chesterfield ...enjoy more smoking
pleasure with the full knowledge that regardless of price
there is no better cigarette mcule today. 
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